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(57) Abstract: [PROBLEMS] The conventional simulation device as- 
sumes only simulation of a cell and has a problem that it cannot per- 
form simulation at the level of a tissue as a set of cells, an organ, or 
an individual. [MEANS FOR SOLVING PROBLEMS] There is pro- 
vided a biometric simulation device including: at least two different 
simulator units for calculating behavior of a biometric element; a data 
output unit for visually outputting the simulation result; and a simula- 
tion management unit for performing control of data passing between 
the at least two different simulator units and the data output unit ac- 
cording to the simulation scenario information as information concern- 
ing a data flow and an operation sequence. The biometric simulation 
device can easily provide an environment where overall and accurate 
biometric simulation can be performed. 
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cWaterPressure)"^, HbfcJE&A^&iSrST 5 — ^AiJ^-Cfc3 0 36>3&»5flMcJEE 
fit, 3Dp«y^^— ^^^^^LTrtSl^^tbS-x— ^-CfcSo 

A^tt#g*1035fcJ\ »*£ES:A^$*«^:ft©GUlWig*#|^L, ^ 
1"5o #CfcU A^tt#gfcl035fci\ a— ifj6^(Of^*£E©A^Sr^»t#lt, 3Dj*y 

[0042] v^W— >3Hf3S£|3103kt, gKOv^W— v^WlWf $g(D4ff g 
<Dfi#2rfe^j£t? 0 4fTgtfHf#f3\ "[GUI->SimulationController]setCellDi 
rection (surfaceElements) ""C&><5 0 "setCellDirection(surfaceElements) "fit 

3D^y->3tv*— ^©53(f##facyz^lRl^h/Kxl, Yl, zl)©tS*Sr**t" 
£ G SD^i/af- 3D^^^— ^^#COg^^K^0ofc^ 

[0043] JJciC, i^a.lx'— >aHffflg|5103{3\ g|4(Di/5:^l/— ^3^iX^-y^-ff#(D5tf g 
OftfftSri^i&ifo 5^TgC0ff|g^, "[GUI->SimulationController]setCellM 
odels (cellModels) "-C&5 0 "setCellModels (cellModels) ^HJ^^e^VV^— 

^sta^^s-t*— ^a^7*b^-c«>5o frfrzmm^^-fn, 3d^>^— 

^©#^^^*fj^i-57 f — ^-efcSo #^5if^U;«9, A^^##^i035fi, IB 
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£>ff#£r^^S&t?o 6ff i Off "[SimulationController->CellSimulator 
] setCellModels (cellModels) "-&b2> 0 "setCellModels (cellModels) 13\ ftHJfc 

^-^g^iom, mm^/v^—z^nm, ts^-t-So emu^&v^-c "ceii 

Simulator"^ iBJJftv^W— ^n R nl01^i- o 
[0045] ^alA- >3>if3gg|5103J3\ |g4©^al/- ^3^iX^-y^-ff#(D7ff B 
Off IgSr^^iAtfo 7frg(Dft^f3\ 'TSimulationController^ellSimulator] 
getCellReductionForce (dt, length) "~C<3b<5 0 "getCellReductionForce (dt, 1 
ength) "fit, j&Hfl&v-^W— ^^J^r^lCj»«f^t!1^5dtl^|ffl«©jWJ^JR«^7 

2P5Jf ^tf*. — ^3^Waf|5l03^^lHJ^v/^u-^^M#$^o Jfcfc, 
»iy^w-*J3\ ^fc^^0SSS^^«dtNF^^o»iDt^^tf^b, 

[0046] #Ci<:, v^W— i^a^ifa§P103fi, g|4(D v-^l/— >-3^^U^-ff fft(D8ff g 
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[0047] JJciC, S^aV— ^3Hf38l5103{3\ 04Oi^al/- ^a^v-^U^-ff #(^9^ i 
OfffRSr^^iitfo 9=fTgC0ff|B« N "[SimulationController->FEMSimulato 
r] setSimulationData (SimulationData) "X2bZ> 0 ''setSimulationData (Simul 
ationData)"te, i^aV- ^^7*- ^Sr^ttU f^^m^-T^A^— 

*fL-Cfc£*L5„ fl^A^T*— ^^f^<£«9, i^v-i ^3^7*— 

mmmmwrn mot, *a«K*w©^<D#gb^>^aw— hi-3 0 wni^i 
;vi£¥&m^tvz>o mm^r-^tn, m^ti^m^m^hb^-rr^x 

EMSimulator"te, ^Rgg^^v^.— i ^a^WnCDlo) ^i~ 0 
[0048] JJciC, ^aW- ^a^WSglttOSJ^ 0460^5:^1/— ^a^v^yjHf fg(D10ff § 
<Dt##£rS^jAtf 0 lOff i Off #{2, ''[SimulationController->FEMSimulat 
or] setCellDirection () "Xlh~h 0 "setCellDirection () 13\ M^WM^r—P&^Ltf 
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[0049] s^av— >aHfaiSPi03r* % gKOv^w— ^s^WiWf^mifrS 

<Dfi#2rfe^ j£tr 0 llff g^ttfRfcb "[SimulationController->FEMSimulat 
or] setCellReductionForce (CellReductionForce) ""CfcSo "setCellReductio 
nForce (CellReductionForce) "fcb #RS^^^e^^-/K^JJS^^^^^-^^ 
t^^t5AAf-^I^« 0 ^fciJ;?), *PU&Jfc*f #7*-* 

[0050] ^Cicl, -^>^gl«P103tt\ BI4©'>53lU— i x-3^v/-f-U^-fffft(D12ff S 

(Off#5rfc^iitfo 12fTg<£>fiM\ '[SimulationController— >FEMSimulat 
or]getOrganDeformation(dt) ""C<fe><5 0 "getOrganDeformation (dt) "f~±^ ^ PS 

s*^^-/v^dt^ra#<Dii^^^^tf#b,tf#^^#«^i!^*-r 

[0051] JJciC, ^alA- >3>if3gg|5103J3\ H4©^al^— ^3^iX^-y^-ff#(D13ff B 
<£>fffft£ri^i&tfo 13frB<£>ft3flf3\ '"[SimulationController->Visualizer]se 
tOrganDeformation (OrganDef ormation) / '"C$5'S 0 ^^o N "Visualizer"^ % ■7*' — 

^tt, "setOrganDeformation(OrganDeformation)"{i, IIHi&3S?#lCKI , t"<5 

02{*. m^-^^t^ ^w^w^i-^o fafazmtjKxv), m^mnm 
^■7*— 0na.fi, 3d^, jSy^^y/K ^^y/K ms<d 
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[0053] #c^, z/*=lu— ^a^wa$i5io3^, H4(D^^.u— i/a^^y^-ff^isff g 

[0054] ^5b\ _hfB(Z)|fflJ^^5^W-^^, #!JXJ3\ ^^^B^^/V^tf^i-^^HJ^i/ 
(D^^W-^3^^fc^l|3l^O^^-^^^^^-^3^W»R103^ 
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[0055] ^_h, *mm<DjtmK£tit£. mtt. mm-^, M-im mf^/j^w, 9? 

mx.it. >LM^fcxRz>t, mm^mxm^tcmmmmmmm^xox^m 

—h-rzz.k&T&Zo *tut\ &mmm^t^mt>fc£<>x>Lm^mmmir 
%t>K ^ti\^m^ts^^xmmmmmm^}£^m\^x$m^mx^ 0 
, ^m<Dum^x<>x^m\H(Dmtii)m^^m^mm^ti^o ^rm^ti^m 
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[0056] *fc, ^^ti^^flcBStio«6iiii^tt, _L*fiut £5 

[0057] *IUfe©^tRlcJ:tb« % ^^.w— >a^V^-y^-ff S^^WXfSi 

wf^&ort>&v^m*5«tei\ e^^Stt, 

^tt#^^^#«i-^^^^-^3^^y^tt«#«f^$^i-A««o 
[0058] *fc, ^mmmmKxtii-f, s^w— ^scara:, ±.mm^t->^u— #%n& 

gfc^»— /vO-efco&tfs, m<Diy^u— ?W a x-b&\\ /)^^:ttioito 

j&mK&it ^xh mmxh^o 
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[0059] ^ito^tg^tu^ ^-^m^§PB B p»m^^f*, mtiT—^H^ 

[oo6o] &tbK, ^mm<DMMKtertz>%m.\^ yyh9^rxmmvxh^\ ^eu-c. z.<d 
yyvv^r^yyvv^r^v^— \?mK£m&fcL,xh$k\<\ ^y^h^r 

w^tf%m<vmmmmiz.m^xhtmirz )o ^mm^nm^n^i^ 
^—^m^^y^x^mmt^—^Kn\^xfjx^(D^^n\ \ m^—?* 

—^tt^Tyy'b, &m£nx\^z/^U—: V^Z/^)Mn IR^S^T, itufE 
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[oo6i] ^ife(D^^*5v>-c, 2^AKD^mmco^=uu—^n^mm\^x, W&fc 
Sfu m^mm-r^mxh^o 

[0062] ^fl:->^3.v— >3^3Se», 2^±©M54#:gicDv'5aV- ^p B o^— * 
^^-^$l$p B p^B«m^-^2r^U *fc, i^w— *S5iFp<Dtfi;fr&^<£>** 

[0063] J^Ts *^W©iI©^i©4#:^^V-- ^ayigtov^, iaffi&fflWCt& 

o '>3^»tt, 2^_h<0*te5^alx'— ^f|3p B p (101 (1) , 101 (2) • 

• • 101 (n)h 7 s ^^tH^fg|3pp802, S/^W— ^al^-i^y^ 
^-y^-ftlBA^S:#^104, ^^-^a^^y^-ff #^§13105, 

^-^m^gRp B p802«, ffl^T 5 — ^#3^1021, Xtsf— ^#3^8021, 
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[0064] Xtif— ^5t#^8021«, UJllO^al/- ^fplOl^OA^J-r— 

8021 J3\ MPU^^yf^^ii§tl#5o Xtlf— ^^##^802160^ 

[0065] m^I£8022te, m^T ? -^^#^1021^^(t#itfcm^^-^^A^^ 
-^^#^8021^^#bfcA^T ? -^^t-bT#^-T^o m^7^8022^ 

^8022^. mm, mpu^^v mfabmwtts tinzo m^^8022co^mmmi£ 
, mm. y^hv^r^mmzti, mmyyb^=r,T^ROMm<Dmmmm^mm^ti 

[0066] m^^-^#§P106«, mt)"f—$(D-K.tl%: J §itftttfZ> 0 Mt}*f—*b\^ 

^.w— > 3 ^(D|^^:^i-^^w— >a^— ^-e$?§ 0 y<DA^£ff5A 
[0067] A^7*-*tfcmSBi07f*, W^^-^^ioe^^^ftfcW^-T 2 -^^^ 

^s^HRte, M^r, yyh^^r-e^?a$n, ^flyyh^^T«ROM^(Dfs^ 
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[0068] A#7*— ^m^*fU108tt. A;ft7*— *tfe^m07tfS;&^UfcA;ft7*— 

& Q m^t*. mm. tV*:tw^ (Dm^&mtK yy^-^Eim ^tati, ^ 
[oo69] j^t, i/B>mn<DW}i¥fc'z>\ / ^x®.mirz> 0 

m^T*— ^#*fP106dSffl^7*— ^©A^SrSlt#tt5^. A^t*— ^^107 
tt, W^-7 2 — ^#S5106^lt#tt^ffl^77*— *£*H£&5, * 

tftSo #Cfci, A^t*— ^W^*5108tt, A^7 i -^mfPl07^^^L/cA^ 
[0070] J^T, ^Hlfe^^tSlcasitS^^aW— ^ySi® ftflc&fcibffrEov^ 

— ya^^-efe^tti^-T 2 — * (^-i ya>^*— ^) Sr^src^rrs 
[0071] jfeic, m^T*— ^^#§uio6«, i^©it©f-^ mtj?*—?) (DAtj^n 

-<-^^^#-r§ 0 #c^, a^jt*— ^m^§i5io8}*, wmjfcKt}*f—?*mt} 
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[0072] ^_h, *mm<DjtmK£tit£. ^^~^^%&w&tT?g. mm-?$z> 0 

rt*P^H8=Sr^#-e#5o ^3r^U;i9. ^vSlftSrfflVvC, 
[0073] ^5b\ #mM<D&Miz&tf%^foi/^u~i/3^mW:&Mm.ir%y7bV^Tfe, 

tt/teitFI&fB^alx'— v'H^a^n^^^'x— ^^frfi-itSA^"?*— * 
MIBm^^-^#^^^Sft#^fcW^^-^^|fflBA^^ 
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§pp b p101 ("FEMSimulator") ltt<7»^W— i/^ls&ff ^§Pp b p101 
("CellSimulator") Jt#l*I<£>7*— * (p^ir— ^tfottlV ^) (D^^-C&o 
fc(H4#M) 0 o£«9, ^3.^— ^gp B B ol01(''CellSimulator' / )-eff^bfc»l|X 

U—^g|3o B o 101 ("FEMSimulator") {Z.Kti't^tX ^*^"efcofc 0 o£<9, 

^gPfplOl ("FEMSimulator") ^S|3 d b d101 ("Cell 

Simulator") ^SS&£tt&l\ £v^v^^— ^3^>7-<Wi f6-efeofc 0 

§p B B P 101 ("CellSimulator")-eff^bfclUl^^#W^^^mb, v^W— 
^b b p 101 ("FEMSimulator") ^A^J-f^o 8Cfc, ^^fb^jMS^fbM 
^LT, S/^lV— ^§Gp b p 101 ("CellSimulator") ^A/jl^o 0;£«9, ^Hito^ 

^SB«, 2J^_h<DM^^^W—^$ PB B p (101(1), 101(2) •• -101 (n)K 7*— * 

m^^p B pio2, ^^.i/-^3^wa§pio3, i^aw ^3^^T-y^-tt#A7j^# 
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^^-y^-fffg}*, i8ff©fjMfc&»£>ft5 0 iff Bfl>£>6ff b«\ g4<z)^w>> 3 y 

Iff Bd^m^ 8ff S^TOfilri^^, ^^h^i^i-^VT, MM 
©^mi-CJfi^»f^S^f5„ 

#c^ N ^3^wa$i3io3^, ig9<o^3LV— i/3^^-y^-ff#<D9ff a 

<£>ff^£rffcW&3^ Hff1~5 0 |2|9<D9ff @"[SimulationControllei— >FEMSim 
ulator]getCellLength (length) "f3\ i^aU-i ^sHtSgBlOS^k^BS^t^e 

Off|g^^iA^ N Hffi~5 0 ®9<£>10ff @"[[SimulationControUei->CeUSi 
mulator] setCellLength (length) "te, ^^U— ^3>W3S§R103#^|Sg^^B 

J5feiC % ^slW— >3H?3N?|5103J3\ H90i^al^— ^3^v"f-y^-ff#(Dllff B 
£Ht#^it^iZ^ Hff1*5«> 09COllff B"[SimulationControllei— >CellSim 
ulator]stepGo(dt)'"^ i^aW; ^^WSgBlOS^ *(£dtB#ISI 

gpio3«, awa-s^av— ^iddt^ra^tniE-rsr.fcSrji^L, Mv-^i^— ^mdt 
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£>fi#3rfe^5£^ HfT-fSo Bl9(D12=ftg''[SimulationController->CellSim 
ulator]getCellForce (CellForce) v^W— ^3^ff3S£R103Hu tM^:x 

tf>tf#£rit^}2^ WfT^c |E|9C013 : fT § " [Simula tionController—>FEMSi 
mulator]setCellForce (CellForce)"}*, ->*aI/H ^3^W3S§P103^ N ^TRRil 

<Dfi#ft3rfe^j£^ HfTi*S 0 Hl9<D14^T@"[SimulationController->FEMSi 
mulator]stepGo(dt)"fi, J^al/-: •/s^lf 3g$B103f3:, ^Rg^^^eS**— /M£, 

dtBtRg^K ni^^(3D^)^tf#-r§i^^^-r§r^^-r 0 ^l-c, wis 

£>lff IgSr^^iA^, Hffi~5o |l|9C015^fg"[SimulationController->FEMSi 
mulator]getOrganDeformation (Organ) S^atV— v^3^WS§|3103^. W 

OOttf&^it^iZ^ HfTi*5o ll|9m6^@"[SimulationController— >Visualiz 
er] setOrganDef ormation (Organ) "f3\ '>5al/- i/3^WSI§P103^, f—Zfo 
^^102^ Bji^^^^ri:^i- 0 ^LT, v^a,U— >3^ffS$&103te, 
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(Dtffn&wtfri&fr. mn-r&o m9<Dmfg"ioop(9, i6V^ snsfrhiens 

J^._h, ;£Hife<D?l^i^J;;ft,^ iffS<7)rftV^aLl/— ^a^#\ ^^U— ^a^v- 
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^gpp B p^®:£<£tj^-^m^si5o R p^^ 



WO 2005/083615 



30 



PCT/JP2005/002138 



[ooze j^jkd i5 ^^Mf*^^— is-3>mmt, (D^w-^m^^ 

[0075] [|gi]|Ufe©^tRll!:*3»t5^-S^3.V'— -S^a^Se^tiy^BI 

[05] =l '/BXDm^w&^irm 

[07]|lii(D^3^^oitSK-^fB]3S^^^W--^3^«^|E| 
[08] ^^[Mj&v^W— ^3^<D$£^|E| 

[g|9]^l^3.v— >3^>^-y^-ff$g(D^tj^i-Ei 

[m io] 
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m^mm 

itfrfB2^±(Z>j|^3v^u-^^^^ 

itiffEm;^-*£l!^:^V~>3^ 

fi^^^TtirfB^^m^p^ 
[2] BtftB^-^m^^p^^m^^fi, tf)fBm^^-^#^^^}t#itfcm^^ 
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[3] itfrte^-^m^r&te, 
u 

itfrlE^:*w— ^ 3 >^7-y;Hf#A;^tt^ 

[6] BiffB2^_h(DM^^^^— ^p b p»— ©^V- ^B B pf*, 'MrittOv' 

[7] ^^^-^a^-WW^ 

— ->3>-iggo 
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ffflEv^W— ^gPiPp^cDA^JT*— ^Sr^t^i-SA^T 5 — ^#^:y:/££ib^ 
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[11] nyta- 

^^^^^Hff^^ft^iIlOfEic^^n^Ao 
[12] =^fcV— #\ZL, 

ft ^il8^^ff^ill 1 V >f ^^fB«c^^°n^7^o 

[i4] ttffE^^w-^a^^yjHi^te, fim^ 

[15] mm, mm. hv<^m^m^ *k®&m&'rz>mm-ehz>2i 
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[02] 



S201 




V^zlU'— va>V:^ l J^■ 
'fif$g^3l*& t <?* 
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[04] 



1 ) [GUI — > SimulationControlIer]setMesIiData(3DMeshData) 

2 ) | GU 1 — > SimulationController | setMateriall*roperty(youngRatio) 

3 ) [GUI — > S iniulationController] setBoimdaiyConditi on(static WaterPre ssure) 

4) [GUI — ]> SimLilationConLrollcr]sotCcllDircction(surfact: Elements) 

5) [GUI- > SimulationCoiitro11er]setCellVrode1s(cellModels) 

6) [SimiilationControllei— >CellSimulator]setCellModels(cellModels) 

7 ) [S imulationControll er — C e I IS imulator] getCellReductionF or ce( dt. length ) 
3) loop (7) 

9) [SimulationController — >FEMSiniLilaLor]seLSimulalionDala(SiinLLlationDala) 
1 O) [SimulationController — > l^MSiniu1ator|setCe11l)irection() 

1 1 ) [ Simulat ionControl ler — > FEMS imulator] setC ellReductionForce(C ellRe ductionForce) 

1 2) [SimulationController — > FEMS imulator] getOrganDeformaLion(dt) 

1 3 ) [SimulationController — > Visua1izerjset( )rgan I )etormation(( )rganl )etormation) 

14) loop (12, 13) 

1 5) goto (1) 
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/1021 
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3Dfl2=K 




















: I 




<= 



[09] 



[GUI->SimulaLionConlrolkrlsctMcshData(3DMcshDala) 

[( i U I ->Si mulati on C ontrol 1 erj set M aterial Property(youngK ati o) 

[GUI- -^imulaLionControllerJselBoLmdaryConditionfstaticWaterPress Lire) 

[GLTI->SimulatioiiController] setCellDire ction(surtac e Elements) 

[GUI->SimulationControlkrlsctCcllModcls(ccllModols) 

[SimulationController->CellSimiilator]setCellModels(cellModels) 

[SimidationCon1rolkr->FEMSim^ 

[S imulationController->FEM Simul ator]s etCellDirect ion(Huy ghe M odel) 

[S imulationControllcr->FEM S imul ator]gctCell Length(lcngth) 

[S imu lati on Controller- >C e US imulator] setCellLength(Length) 

[S imulationController->C e IIS imulator] stepGo(dt) 

[SimulationConti'oller->CellSiimilator]getCellForce(CellForce) 

[Simulati on Control 1 er->F EMS imul atorJsetCell Fore e(Cel1 Force) 

[S imu lati on Controller- >FEM S imul ator]stepGo(dt) 

[S imulati on Control 1 er-> I ' I \ M S imul ator Jget( )rgan 1 Reform ati on (( )rgan) 

[SiniulationCoiitroller->Visualizer]setCh"gaiiDefonnation(Ch'gan) 

loop(9,16) 

goto(L) 
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